Simultaneous detection of X-chromosome loss and non-disjunction in cytokinesis-blocked human lymphocytes by in situ hybridization with a centromeric DNA probe; implications for the human lymphocyte in vitro micronucleus assay using cytochalasin B.
A methodology for the simultaneous detection of chromosome loss and gain in mammalian cells has been developed which is based upon the analysis of chromosome distribution in daughter nuclei of binucleated human lymphocytes. X-chromosome distribution was followed by in situ hybridization, using a commercial biotinylated DNA probe specific for the centromeric alphoid sequences of human X-chromosome. In order to optimize the experimental protocol for the use of cytokinesis-blocked lymphocytes in aneuploidy assays, the effect of harvest time and cytochalasin B (Cyt B) dosage upon chromosome distribution was investigated. To this end, lymphocyte cultures were treated 44 h after mitogen stimulation with different dosages of Cyt B and collected at 60, 66 and 72 h. High rates of binucleated cells with unbalanced chromosome distribution (two spots in one nucleus and none in the other in male cells; three spots in one nucleus and one in the other in female cells) and abnormal spot number (more than or less than two per male cell or four per female cell) were observed at 66 and 72 h in cultures treated with the lowest Cyt B dose (3 micrograms/ml). In contrast, low frequencies of unbalanced or abnormal binucleated cells were observed at 60 h with both 3 and 6 micrograms/ml Cyt B. These results indicate that binucleated lymphocytes with low background frequencies of malsegregation (required for the analysis of induced aneuploidy), can be obtained by harvesting lymphocyte cultures 60 h after stimulation (16 h after Cyt B block).(ABSTRACT TRUNCATED AT 250 WORDS)